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Antler rubbing of Yellow- wood by Sambar 
in East Gippsland, Victoria 

Rohan J Bilney 

PO Box 988, Bairnsdale, Victoria 3875. Email: rohan.bilney@gmail.com 


Abstract 

Surveys of 49 Warm Temperate Rainforest gullies in East Gippsland identified discrete populations of Yellow- 
wood Acronychia oblongifolia in 34 gullies. Antler rubbing of Yellow-wood by Sambar Cervus unicolor was 
obvious and widespread in all 34 gullies. Eight gullies were randomly selected to assess the extent of antler 
rubbing to 100 Yellow-wood plants in each gully (50 plants close to two randomly generated locations). Across 
all eight gullies an average of 64.6% (± 17.7 sd; range 36-92%) of Yellow-wood individuals were antler rubbed, 
with 51.0% (± 17.8 sd; range 18-80%) subjected to severe rubbing (>50% ringbarking), with mortality recorded 
at 30.3% (± 14.0 sd; range 6-52%). Yellow-wood with stems in the range 30-150 mm diameter at breast height 
(DBH) were subjected to the highest rates of antler rubbing (73-81%), with smaller stems (10-16 mm DBH) 
suffering the highest rates of mortality. Sambar represent a major threat to the long-term persistence of Yellow- 
wood and rainforest communities in East Gippsland. ( The Victorian Naturalist 130 (2) 2013, 68-74) 

Key Words: Cervus unicolor , Acronychia oblongifolia, deer, rainforest 


Introduction 

Sambar Cervus ( Rusa ) unicolor is a large deer 
species native to south-east Asia (Bentley 1978; 
Bilney 2008). During the 1860s they were re- 
leased into Victoria for recreational hunting 
purposes, and have since become the most suc- 
cessfully established deer species in Australia, 
occupying most forested habitats in south-east- 
ern Australia (Bentley 1978; Moriarty 2004; Peel 
et al. 2005; Gormley et al 2011). Its population 
size and distribution is continuing to increase 
in south-eastern Australia (Moriarty 2004; Peel 
et al. 2005; Gormley et al. 2011), despite con- 
siderable recreational hunting effort (estimates 
of annual legal harvest for 2009-2011 in Victo- 
ria were between 28762 and 34368 individuals 
(Gormley and Turnbull 2010, 201 1). 

Concern is mounting about the ecological 
impacts caused by Sambar; however, the extent 
and severity of their impacts remain poorly 
understood (Stockwell 2003; Peel et al. 2005; 
Scientific Advisory Committee 2007a; Bennett 
2008). In the state of Victoria, Sambar has re- 
cently been listed under the Flora and Fauna 
Guarantee Act 1988 as a ‘potentially threaten- 
ing process’ to biodiversity, while in New South 
Wales, Sambar, along with all other feral deer 
species, is listed under the Threatened Spe- 
cies Conservation Act 1995 as a ‘key threaten- 
ing process’ (NSW Scientific Committee 2005; 
Scientific Advisory Committee 2007a). Yet, 


in Victoria, Sambar are also listed under the 
Wildlife Act 1975 as protected wildlife, due to 
their status as a highly valued game species. It 
is therefore illegal to harvest Sambar without 
a Victorian Game Licence (issued by Depart- 
ment of Primary Industries) or an Authority to 
Control Wildlife Permit (issued by Department 
of Sustainability and Environment). Overall, 
there is a pressing need to develop an effective 
and appropriate management strategy for Sam- 
bar, but this process is hampered by the meagre 
ecological information that has been gathered 
on Sambar and their ecological impact in Aus- 
tralia (e.g. Peel et al. 2005; Bennett 2008). 

Quantifying ecological impacts of Sambar is 
challenging, especially differentiating between 
browsing impacts caused by other herbivore 
species (both native and exotic). This results in 
conjecture about the extent of their ecological 
impacts (e.g. Hall and Gill 2005; Bennett and 
Coulson 2008); however, there is nothing con- 
jectural about the observed impacts caused by 
antler rubbing because native mammals do not 
possess antlers. Deer primarily rub antlers on 
trees to remove velvet from fully grown ant- 
lers, for scent marking to define territories, and 
potentially for strengthening muscles for fight- 
ing (Bentley 1978; Gill 1992). Particular plant 
species are often targeted due to their aromatic 
properties, size and physical structure, so this 
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activity can result in a considerable impact on 
some plant species (Kile and Marchinton 1977; 
Benner and Bowyer 1988; Johansson et al. 1995; 
Bennett and Coulson 2011). 

One plant species observed to suffer severe 
and targeted antler rubbing is the rare and 
threatened Yellow- wood Acronychia oblongifolia 
(Peel et al 2005; Scientific Advisory Committee 
2007b; Peel 2010) (Fig. 1). In Victoria, Yellow- 
wood is restricted to communities of Warm 
Temperate Rainforest, Dry Rainforest and Lit- 
toral Rainforest at low elevations in the foothills 
and coastal forests between the Mitchell River 
and the Bemm River in East Gippsland (an area 
approximately 150 km in length) (Costermans 
1983; Peel 1999). It is a thicket-forming species 
relying on site occupation by root-suckering 
once the original seedling has established. As 
a canopy component, it is generally sparsely 
and patchily distributed throughout rainforest 
patches. In some gullies the entire population 
may number only several hundred individual 


trees or fewer, while some populations can ex- 
ceed several thousand (pers. obs.). 

The aim of this study was to assess Sambar 
antler rubbing on Yellow-wood in eight popu- 
lations throughout the known range of Yellow- 
wood in Victoria, to evaluate the impacts of 
Sambar antler rubbing. 

Methods 

Between 2002 and 2008, most known stands 
of Warm Temperate Rainforest (based on 
Ecological Vegetation Class maps available 
on-line from the Department of Sustainability 
and Environment http://www.dse.vic.gov.au/ 
about-dse/interactive-maps) were surveyed 
from foothill and coastal forests (below 400 m 
elevation) between the Mitchell River in the 
west and the Snowy River in the east (exclud- 
ing the Snowy River catchment, but including 
Cabbage Tree Creek approximately 10 km east 
of the Snowy River). The survey area incorpo- 
rated most of the known populations of Yellow- 
wood in Victoria (except for the Snowy River 



Fig. 1. A stand of 17 Yellow- wood, all severely antler rubbed by Sambar. 
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and Bemm River catchments) (Flora Informa- 
tion System, Department of Sustainability and 
Environment, Viridans Biological Database: 
accessed May 2005). 

A total of 49 isolated stands of Warm Temper- 
ate Rainforest were surveyed and Yellow- wood 
was detected in 34 (12 sites in the Mitchell Riv- 
er catchment, nine in the Tambo River catch- 
ment, two in the Tara Range, 10 in the Lakes 
Entrance/Lake Tyers area, and one at Cabbage 
Tree Creek). At all 34 sites, Sambar antler rub- 
bing on Yellow-wood was obvious and wide- 
spread. Eight of the 34 sites were randomly 
selected to assess the extent of antler rubbing 
on Yellow-wood (three sites from the Mitchell 
River catchment, two from the Tambo River 
catchment and three from Lake Tyers). These 
sites were selected by consecutively numbering 
all Yellow- wood populations with a number be- 
tween one and 34 and randomly selecting eight 
numbers between 1 and 34. Gullies supporting 
Yellow- wood populations of less than 100 indi- 
viduals were not analysed. 

A total of 100 Yellow- wood stems was as- 
sessed for antler rubbing in each gully, and 
this required assessing the 50 plants closest to 
two randomly generated locations within each 
gully. Steep rocky terrain was avoided and all 
surveys were conducted near the gully floor or 
on lower slopes of gullies. 

For each Yellow-wood stem, the diameter at 
breast height (DBH) was recorded. However, 
stumps of Yellow- wood stems (<1 m in height) 
that had been killed by antler rubbing were 
measured at their highest point, which was 
considered to still closely resemble the trees 
DBH. Individuals with stem diameters <10 mm 
or which had died without any apparent sign 
of antler damage were not assessed. Antler- 
rubbed Yellow- wood were categorised as either 
‘Dead’ (obviously antler-rubbed with a dead 
main trunk with or without regenerating basal/ 
coppicing shoots and therefore considered ef- 
fectively dead) or ‘Alive’ (with leaves). The ex- 
tent of antler rubbing was allocated to three cat- 
egories: ‘Severe’ where over half of the trunk’s 
outer-bark is removed, ‘Moderate’ with less 
than half of the trunk’s outer-bark removed, or 
‘None’ (non-rubbed). An assessment of foliage 
cover was rejected as a measure of tree health 
primarily because it was apparent that the ex- 


tent of antler rubbing did not always correlate 
with tree health. This is because of the differing 
time since antler rubbing (ranging from sev- 
eral days to several years), and tree health ap- 
peared to deteriorate with time since rubbing. 
The extent of antler rubbing damage to the bark 
therefore appeared a more consistent measure 
of antler rubbing impact. Surveys to assess ant- 
ler rubbing were conducted between 2010 and 
early 2012. 

Statistical procedures including Chi-square 
tests, Mann Whitney U tests and Kruskal-Wal- 
lis tests were conducted using SPSS version 16.0 
(SPSS Inc, Chicago, Illinois). 

Results 

A total of 800 individual Yellow-wood stems 
was assessed for antler rubbing across 16 stands 
in eight gullies in East Gippsland. Across these 
sites, an average of 64.6% (± 17.7 sd, range 36- 
92%) of Yellow- wood stems had been subjected 
to antler rubbing, with 51.0% (± 17.8 sd, range 
18-80%) experiencing severe rubbing or death 
(Table 1). 

Size class of stems rubbed 
Sambar antler-rubbed Yellow-wood stems of 
all sizes (including the largest tree recorded at 
312 mm DBH), although the extent of antler 
rubbing and its impact varied depending on 
stem diameter (Figs. 2 and 3). Smaller (<30 
mm) and larger stems (>150 mm) were sub- 
jected to reduced rates of rubbing compared to 
their availability ( X 2 = 1 1.379, df = 5, p = 0.044) 
(Fig. 2), while stem DBH also differed signifi- 
cantly between rubbed (mean; 54 mm ±4.1 sd) 
and non-rubbed stems (45 mm ± 5.0 sd) (U = 
53,799, p <0.001). 

There were significant differences relating 
to average stem DBH and the extent of rub- 
bing ( H = 55.798, df = 2, p <0.001), with mod- 
erately rubbed stems (76 mm ± 5.5 sd) being 
larger than severely rubbed stems (alive and 
dead) (48 mm ± 3.4 sd), which were larger than 
non-rubbed stems. Severely rubbed dead stems 
(37 mm ± 2.2 sd) on average had significantly 
smaller DBH than severely rubbed alive stems 
(65 mm ± 4.0 sd) (U = 10352, p = <0.001), in- 
dicating that larger trees were more resilient 
to surviving antler damage than smaller trees. 
The largest dead stem with antler rubbing had a 
DBH of 127mm. As DBH increased, the sever- 
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Table 1 . The extent of damage caused by Sambar antler rubbing to 16 stands of Yellowwood across eight popu- 
lations, totalling 800 individuals in East Gippsland. 


Plant condition and extent of antler rub damage % 


Alive - None 35.4 

Alive - Moderate (<50% ringbarked) 13.6 

Alive - Severe (>50% ringbarked) 20.8 

Dead - Antler rubbed 30.3 


ity of antler rubbing declined, along with rates 
of mortality (Fig. 3). 

Discussion 

The extent and severity of damage inflicted by 
Sambar antler rubbing on Yellow- wood is of se- 
rious conservation concern. Even the lowest re- 
corded rate of antler rubbing to a single popula- 
tion was high (at 36%), while at the other end 
of the spectrum, the most severely observed 
damage (at 92%, with 52% mortality) is of grave 
concern. Of additional concern is the limited 
time-frame in which such extensive damage 
has been inflicted, with Sambar occupying the 
study area only in the last 50 years (foothill for- 
ests) to 25 years (coastal forests) (e.g. Peel et al. 
2005). 

Mortality was the only measure of tree health 
recorded in this study, primarily because it was 
apparent that the current health of trees did 
not appear to be a suitable measure of the trees’ 
long-term health. This was due to the variation 
in time since trees were rubbed, with recently 
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Stem Diameter 


Fig. 2. The availability of Yellow-wood compared 
with the percentage antler rubbed by Sambar in dif- 
ferent size classes. Percentages rubbed are displayed 
in white. 


sd Range (%) 



Minimum 

Maximum 

17.7 

8 

64 

8.5 

2 

28 

9.1 

2 

32 

14.0 

6 

52 


rubbed trees typically appearing to be in better 
condition than older rubbed trees. The time to 
death was likely to be correlated with the de- 
gree of ringbarking, with complete ringbark- 
ing typically inducing mortality quickly, while 
many severely and even moderately rubbed 
plants progressively declined in health, even- 
tually resulting in mortality. Most trees sub- 
jected to severe antler rubbing were partially 
dead with several dead limbs and significantly 
reduced foliage cover, and many trees were ex- 
pected to die soon. Some older plants appeared 
to have died from minimal ringbarking, pos- 
sibly due to infection from the wound caused 
by antler rubbing (e.g. Stewart 2001). Undoubt- 
edly, the levels of mortality at these sites will in- 
crease progressively over time (irrespective of 
continued additional antler rubbing), and this 
study has underestimated the inevitable extent 
of mortality. Long-term studies on the health 
of individual rub-trees will be important for 
evaluating the true extent of mortality induced 
by antler rubbing. 
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Fig. 3. The percentage frequency and extent of antler 
rubbing on Yellow-wood of different stem DBH size 
classes, including the level of mortality (Dead). 
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Fig. 4. Mortality of both a mature Yellow- wood stem (now a stump) and resprouting stem (horizontal stem), 
caused by antler rubbing. 


Despite the high levels of mortality that are 
occurring, Yellow-wood trees often re-sprout 
from stems below antler rubs and/or sucker 
from roots. Yellow-wood therefore has the 
potential to persist in areas subjected to high 
levels of adult stem mortality; however, the re- 
generation is often subjected to antler rubbing 
once it reaches suitable size (Fig. 4), so the plant 
has a limited capacity to reach maturity. There- 
fore, the short-term ability for Yellow-wood to 
persist at sites with continued antler rubbing 
is high, but the long-term survival of Yellow- 
wood is in doubt given that its primary regen- 
erative mechanism for the renewal of the stand 
and individual is dramatically affected. 

The ecological impact of antler rubbing by 
Sambar on Yellow-wood trees is not restricted 
to the individual tree, but includes impacts 
on the entire plant community (rainforest) in 
which it grows. This is primarily due to the 
important role that Yellow- wood, like any rain- 


forest canopy species, provides by facilitating 
crucial ecological processes within rainfor- 
est communities. A combination of mortality 
and impaired health caused by antler rubbing 
dramatically reduces foliage cover (e.g. Ben- 
nett and Coulson 2011; pers. obs.) and results 
in increased light penetration to the rainforest 
floor, affecting moisture retention (rainforest 
drying), regeneration dynamics, the encroach- 
ment of non-rainforest plants, increased sus- 
ceptibility to fire and potentially rainforest con- 
traction and loss (Peel et al. 2005). Of concern 
is that this is occurring due to antler rubbing 
alone and irrespective of the impacts caused by 
heavy browsing pressure (Peel et al. 2005). This 
disruption and prevention of crucial rainforest 
ecological processes is overwhelmingly appar- 
ent at one coastal study site (Lake Bunga) in 
particular where Yellow-wood dominates the 
rainforest canopy and there has been a dramat- 
ic transformation of the entire stand of rain- 
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forest within the past eight years (pers. obs.). 
At this site, there are only 179 Yellow- wood 
individuals in the entire gully, and 87.2% have 
been severely rubbed, resulting in 46% mortal- 
ity. The rainforest communities that exist at this 
site include Littoral Rainforest (listed as Criti- 
cally Endangered under the Commonwealth 
Governments Environment Protection and 
Biodiversity Conservation Act 1999 ). 

Several animal species are likely to be affected 
by Sambar damage to Yellow-wood. Yellow- 
wood fruits in some years only (possibly corre- 
lating with rainfall or moisture), usually in late 
spring or early summer. Several bird species 
consume the fruit and aid in seed dispersal (e.g. 
Satin Bowerbird Ptilonorhynchus violaceus , 
Pied Currawong Strepera graculina), includ- 
ing the migratory Topknot Pigeon Lopholaimus 
antarcticus that reaches its most south-western 
distribution limit in this study area (e.g. Bar- 
rett et al. 2003). Fruiting Yellow-wood is likely 
to provide an important food source for the 
Topknot Pigeon, since in years when Yellow- 
wood fails to fruit, Topknot Pigeons are rarely 
observed in the study area (pers. obs.). Reduced 
fruiting as a consequence of antler rubbing will 
result in reduced food for these species. 

The Yellow-spotted Jezebel Delias nysa is an- 
other rainforest-dependent species that reaches 
its most south-western distribution limit in East 
Gippsland (recorded east of Lakes Entrance) 
(Braby 2000; Peel 2010). Adults have been ob- 
served feeding on the nectar of Yellow-wood 
and using the trees as a focus for social activity 
prior to mating (Peel 2010). Their larvae feed 
exclusively on the stems of Jointed Mistletoe 
Korthalsella rubra , a species restricted to rain- 
forest (Braby 2000; Peel 2010). 

Rainforest provides dense foliage cover suit- 
able as roosting sites for the threatened Sooty 
Owl Tyto tenebricosa and Powerful Owl Ninox 
strenua (Bilney et al. 2011). Both owl spe- 
cies have been recorded roosting in and near 
Yellow-wood trees (Bilney et al. 2011). Four re- 
corded roost trees in Yellow-wood (from a total 
of six) have subsequently been antler-rubbed 
by Sambar, resulting in reduced foliage cover 
and abandonment of these trees as roosting 
sites (pers. obs.). Four additional roosting sites 
in other rainforest canopy species located near 


Yellow-wood trees also appear to have been 
abandoned following rubbing and mortality (or 
reduced foliage cover) of nearby Yellow-wood 
trees (pers. obs.). 

Studies of antler rubbing by other deer species 
reveal that Yellow-wood seems to possess sev- 
eral characteristics that are preferred for antler 
rubbing, including stem DBH, smooth bark, 
considerable height to first branch and aromat- 
ic properties (Kile and Marchinton 1977; Ben- 
ner and Bowyer 1988; Johansson et al. 1995). 
Yellow- wood is a particularly aromatic species, 
from the family Rutaceae, and another member 
of the family targeted by Sambar for antler rub- 
bing includes the threatened Shiny Nematolepis 
Nematolepis wilsonii , which is restricted to two 
populations in the upper Yarra River catchment 
(Bennett and Coulson 2011). 

It should be noted that Yellow-wood can grow 
at rainforest margins in mid to upper slopes of 
rainforest gullies and in steep rocky areas, yet 
this study targeted only gully floor environ- 
ments. Therefore, the extent of antler rubbing 
documented in this paper may not represent 
the extent of antler rubbing that is occurring 
throughout Yellow-wood stands. For example, 
some large stands of Yellow-wood exist that 
have been subjected to only minimal antler 
rubbing. On the other hand, there are also sites, 
especially small stands, where damage is more 
severe (e.g. one stand of 32 trees has suffered 
100% mortality). 

Management 

The magnitude of the impact of Sambar on 
Yellow-wood and rainforest communities war- 
rants immediate conservation management 
attention. This urgency is increasing as the 
population and distribution of Sambar con- 
tinue to expand. Unfortunately, currently there 
is no feasible management option available for 
reducing the ecological impacts of Sambar on 
the scale that is warranted. Exclusion fenc- 
ing is only feasible for small isolated stands of 
Yellow- wood, due to the the scale, expense and 
practicality of fencing that is required. Targeted 
hunting at particular sites again is neither fea- 
sible nor effective due to the scale of the threat. 
Hunting, especially of dominant stags, could 
potentially result in the disruption of territories 
and increase territorial disputes, resulting in in- 
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creased sign marking by subordinates and thus 
result in increased rub damage. Lethal manage- 
ment options that target females would there- 
fore be preferred. 

Overall, there is an urgent need to reduce the 
population density of Sambar across the land- 
scape. This will require research into control 
options, as well as increasing our understand- 
ing of their general biology and ecology in Aus- 
tralian ecosystems. Identifying and implement- 
ing effective control methods for Sambar may 
represent one of the greatest challenges facing 
land managers and conservation agencies. 
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Abstract 

Threatened species signage is frequently used to help protect species by limiting human occurrence or altering 
damaging human behaviour, yet is rarely developed using a scientific approach that involves collecting data 
from the key target audience in regard to their preferences for signs and placement of signs. We surveyed mem- 
bers of the beach-going public ( n = 684) to document their preferences for desirable features and positioning 
of signage to protect threatened beach-nesting birds. The results suggest a preference for information relating 
to education and persuasion over details of regulation. However, preferences differed between recreational user 
groups, suggesting that target audiences should be identified specifically and prioritised. We also describe clear 
preferences between four candidate signs, which will facilitate a more informed choice of signage for beach- 
nesting bird management. ( The Victorian Naturalist 130 (2) 2013, 75-80) 

Key words: signage, Hooded Plover, education, recreationists, interpretation 


Introduction 

Signage is a key technique for managing human 
behaviour in natural environments, especially 
in places where human usage is high and be- 
havioural change is required for successful co- 
existence between biodiversity and people. In 
southern Australia, signage is used extensively 
to protect eggs and young of the beach-nesting 
Hooded Plover Thinornis rubricollis from dis- 
turbance and crushing, and to educate beach- 
goers (Dowling and Weston 1999; Ormsby and 
Forys 2010; Weston et al. 2011). Providing ef- 
fective signage is difficult on beaches with dy- 
namic substrates, and multidirectional human 
access to sensitive areas. The design and effec- 
tiveness of wildlife management signs in rec- 
reational areas varies considerably and is rarely 
the product of theory or research (Ballantyne 
and Hughes 2006). The effectiveness of most 
wildlife management signs is poorly known, 
with the exception of signage regarding animal/ 
vehicle collisions or the feeding of wildlife (e.g. 
Ballantyne and Hughes 2006; Krisp and Durot 
2007; Pojar et al 1975). As part of a broader 
survey of attitudes to Hooded Plover manage- 
ment, we examined some preferences for sig- 


nage amongst the general public, the target au- 
dience of the signs. We also examined features 
which the general public considered would 
make signs most effective, in terms of assisting 
Hooded Plovers. We describe those preferences 
and views in this preliminary study. 

Methods 

Between September 2009 and April 2010, we 
surveyed 684 people (18+ years old) who in- 
dicated they had access to, and therefore were 
potential users of, Victorian beaches, by: 1) dis- 
tributing questionnaires to people present on 
Hooded Plover beaches (77 responses, 26.6% 
return rate); 2) letterbox drops to households 
adjacent to Hooded Plover beaches (25 re- 
sponses, 25.0% return rate); and 3) advertising 
an online questionnaire to ‘beach users’ (Sur- 
vey Monkey; 579 responses). See http://www. 
birdlife.org.au/projects/beach-nesting-birds/ 
research for the questionnaire, which had 20 
closed questions including five, five-point, 
scaled questions involving 77 items. The survey 
investigated a broad range of attitudes towards 
plover management, so a logical subset of 
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questions was analysed to examine respondent 
views of signage (Table 1). Reply paid enve- 
lopes were provided to people surveyed using 
methods 1 and 2 above. Data were collected by 
BirdLife Australia and Gordon TAFE. Prefer- 
ences for sign placement indicated by respond- 
ents were compared with the position of actual 
signs on the Bellarine Peninsula, as noted dur- 
ing comprehensive beach surveys for breeding 
plovers. 

Respondents were asked to indicate where 
signs should be placed and how likely they 
would be to read a sign. Scaled responses to 
questions regarding the perceived effectiveness 
of eight features of signs were analysed using 
Factor Analysis (Principle Components Analy- 
sis with varimax rotation; SPSS v. 11.5, SPSS 
Inc., Chicago, Illinois); this identified groups 
of questions (items) being answered in simi- 
lar ways, according to an underlying ‘theme’. 
All F tests refer to repeated measures ANO- 


VAs, which were conducted on factor scores, 
and means ± one standard error are presented 
throughout. We wished to compare responses 
between prominent beach user groups. Fre- 
quency of beach use was established through a 
series of questions asking how often respond- 
ents use beaches, whether they were dog walk- 
ers, and their level of awareness of Hooded 
Plovers. Finally, respondents ranked aspects of 
four signs, deemed to be candidates for deploy- 
ment (Fig. 1). 

Results 

Respondents were ‘likely’ to read a sign that 
was positioned on or near the beach (4.39 ± 
0.03, where 1 and 5 were ‘definitely not’ and 
‘definitely’ respectively; n = 516). When asked 
where signs should be placed to be highly ‘no- 
ticeable’ (respondents could provide multiple 
responses; bracketed figures refer to 65 actual 
Hooded Plover signs along the Bellarine Pe- 
ninsula), 78.4% (40.0%) of 524 respondents 


Table 1. Survey questions analysed here (basic demographic questions are excluded). 

Question 

Items / options 

Response type 

Where do you think signs should be 
placed to make them most noticeable? 

1. In the car park 

2. At beginning of the access path 

3. At the end of the access path 

4. In the dunes 

5. On the lower beach 

6. On the upper beach 

Multiple items 
ticked 

If you noticed a sign on the beach, 
how likely would it be for you to 
stop to read it? 

N/A 

Five point scale 

Of the four signs you have been 
shown, please rank them in order 
of preference. 

N/A 

Four point scale 

What do you think are the most 
effective features of Hooded 
Plover signs? 

1 . Wording that takes an authoritative 
approach. 

2. Indications of penalties or fines. 

3. A clear definition of the problem. 

4. A clear definition of how I should 
behave. 

5. Appealing to peoples feelings/ 
emotions. 

6. Personalising the bird so that I can relate 
more easily to its plight. 

7. Colourful pictures/photographs. 

8. Identification of nearby alternative 
locations for recreation where there are 
no Hooded Plovers present. 

Five point scale 
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HELP ME AND MY FAMILYTO SURVIVE 
We are two of only 400 Hooded Plovers in Victoria 
and will surely perish if our nesting site is 
disturbed. To help us please: 

* Look out for signs on the beach 

* Stay clear of the fenced areas 

* Keep dogs on leash at all times 

* Do not walk on the upper beach or in the dunes 




A ij*i 


oi 

tni 

irv iinninl 


Bird* Australia 


VnOadUa 


Sign A 



Protected Nesting Area: Please Keep Clear 

Hooded Plovers are incredibly rare on the 
Otway and Surf coasts. These threatened 
birds are found on only two beaches in 
Apollo Bay, and only 400 remain in Victoria. 
They nest from September to March and they 
cannot breed without our help! 

To prevent disturbance (which stops birds 
incubating eggs and chicks feeding) and to 
avoid stepping on their tiny eggs or chicks, 
please: 

Walk past this area along the waters edge 
Do not enter the fenced areas or dunes 
Do not remain in front of the fenced areas 
(their feeding area) 

Leash your dog when walking past 


Sign B 


Fig. 1. The signs which were rated by respondents. 
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(No image) 

Endangered Shorebird Species Nesting Area 
Do not enter or disturb 
Penalties Apply. 

The rare and endangered Hooded Plover is nesting in this area. There are less than 
400 located along Victorias coastline. 

Dogs must be leashed at all times. 

For further information contact 
BirdLife Australia 


Sign C 


ENDANGERED BIRDS 
NESTING ON BEACH!! 

Look out for signs on the beach and 
keep clear of fenced areas. 

Please if you wish to walk your dog 
off its lead, use an alternative stretch 
of beach. Nearby locations include: 

* A (Carpark 600m east) 

* B (Carpark 700m west) 




Dapartment of 
Sustainability and 
Environment 


BirdsAusiralia 


Australian Cmvmmoit 


Sign D 


Fig. 1. (cont.) The signs which were rated by respondents. 
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believed signs should be placed at the begin- 
ning of an access path, 62.2% (0.0%) in the 
carpark, 59.0% (27.7%) on the upper beach, 
58.6% (26.2%) at the beach end of the access 
path, 36.1% (6.2%) on the dune, and 26.5% 
(0.0%) on the lower beach. (N.B. multiple op- 
tions were available, and 9.4% of respondents 
selected every option.) 

When respondents ranked the effectiveness of 
features on signs, they regarded colourful imag- 
es, clear definitions of the issue and appropriate 
behaviour most effective, with descriptions of 
fines and authoritative language least effective 
at helping Hooded Plovers (see the item scores 
in Table 2). Factor analysis revealed three reli- 
able factors (Table 1) with descriptive signs re- 
garded as more effective than those featuring 
emotion or authority (within-subject, Fj 504 = 
238.489, P < 0.001). 

Respondents who rarely used the beach con- 
sidered authoritative content more effective at 
helping the plovers than did respondents who 
used the beach more frequently (F 2 504 = 4.383, 
P = 0.013; factor scores 3.36 ± 0.09 vs. 3.20 ± 
0.09). Frequency of use also influenced the 
perceptions of dog walkers (F 4 504 = 4.338, P = 
0.014; 38.9% of respondents walked dogs). Dog 
walkers who use the beach at higher frequen- 
cies indicated preference for emotional sign 
content (factor score, 4.32 ± 0.10) in contrast 
to non-dog owners who preferred descrip- 
tive content (4.41 ± 0.15). Dog walkers who 
used the beach most frequently perceived au- 
thoritative signs as less effective (2.92 ± 0.16) 
compared with non-dog owners (3.39 ± 0.11). 
Prior awareness of the Hooded Plover did not 
influence the information content desired on 
signage (F 2 504 =0.254, P = 0.615). 

Overall, respondents had clear preferences 
between the four candidate signs (Friedman x 2 
= 561.564, df = 3, P < 0.001), preferring the sign 
that ‘Personalised the bird so that I can relate 
more easily to its plight’ (1.51 ± 0.04 where 1 
and 4 is ‘most’ and ‘least’ preferred respective- 
ly; n = 517) and the sign suggesting an alter- 
native location for dog walking (2.24 ± 0.04); 
both included images of Hooded Plovers. The 
least preferred signs detailed fines (3.05 ± 0.04) 
and were descriptive/prescriptive (3.19 ± 0.04) 
without images. 
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Discussion 

Signs are often read by respondents, which sug- 
gest that the signs have the potential to com- 
municate to most recreationists (Ormsby and 
Forys 2010). Studies elsewhere suggest the 
placement of wildlife signage often varies lo- 
cally, can be haphazard and consequently sub- 
optimal (Krisp and Durot 2007; Spencer et al. 
2007). Actual signage (from our sample on the 
Bellarine Peninsula) occurred in some, but not 
all, positions which were deemed noticeable 
by respondents. Some positions (e.g. on the 
lower beach) are impractical for the placement 
of signs on Hooded Plover (surf) beaches, be- 
cause of problems with inundation and ero- 
sion. 

Overall, respondents preferred descriptive 
signage, suggesting a preference for educa- 
tion and persuasion over regulation, a view 
shared by many managers and social market- 
ers (McKenzie-Mohr and Smith 1999). Nei- 
ther education nor persuasion automatically 
confers behavioural change, and signage is but 
one component of effective social marketing 
(Orams 1997). Regulatory signage may be most 
effective at engendering sympathetic behaviour 
in occasional, non-dog-walking beach visi- 
tors; authoritative signs might be less effective 
for more frequent visitors. Stakeholders more 
directly or substantially involved in conserva- 
tion issues (e.g. frequent users of areas subject 
to conservation management) prefer persua- 
sion over enforcement, while stakeholders less 
closely connected are more likely to advocate 
for enforcement (McKenzie-Mohr and Smith 
1999). The different preferences of dog own- 
ers for signs may be explained by the fact that 
compliance with dog leashing regulations on 
beaches is low and off-leash activities are highly 
valued, thus behavioural change sought by 
signs may have been particularly unwelcome 
amongst dog walkers (Williams et al. 2009). 
The different perceptions of beach user groups 
suggests that target audiences for signs should 
be specifically identified and prioritised. 


Preference for, and perceptions of, signs do 
not necessarily indicate their effectiveness in 
achieving behavioural change (McKenzie-Mo- 
hr and Smith 1999). However, studies such as 
this provide useful guidance for the design and 
placement of signs. Future research should use- 
fully examine the aspects of signage that pro- 
duce the greatest compliance on actual Hooded 
Plover territories. 
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Clavulina rugosa: an introduced coral fungus 


Members of the Fungi Group of the Field Natu- 
ralists Club of Victoria have recorded two spe- 
cies of white club-like or irregularly-branched 
coral fungi - Crested Coral-fungus Clavulina 
cristata (Back cover) and Clavulina subrugosa 
(Fig. 1) - on a number of forays and always in 
native forests. 

It was interesting, therefore, on a recent foray 
to Dom Dom Saddle at the top of Black Spur 
(north-east of Melbourne in the Yarra Ranges 
National Park) to find another white coral fun- 
gus growing gregariously in grass, not in native 
habitat, but under a conifer (Spruce, Picea sp.). 
Two forms were observed: simple clubs and 
many-branched contorted tufts. Samples were 
taken for identification with the following re- 
sults: 

Fruit body 

Height to 50 mm; two forms, (1) tufted with con- 
torted branches and (2) simple with a number 
of simple, unbranched clubs; colour white to 
cream; surface wrinkled in tufted form, smooth 
in simple form; spore print white; spores sub- 


globose 8. 5-9.5 x 7-8.5 pm; habitat under in- 
troduced conifers including Spruce Picea sp. 

This description matches that for the Eu- 
ropean species Wrinkled Club Clavulina ru- 
gosa (Figs 2 and 3) as given in Breitenbach 
and Kranzlin (1984: no 457) and Phillips 
(2006: p. 345). As the fungus was found as- 
sociated with Spruce, it can be considered an 
introduced species. 

Further reading of some literature notes that 
overseas, Clavulina rugosa intergrades (merg- 
es) with Clavulina cristata (Arora 1986) and 
that C. rugosa might be considered a form of C. 
cristata (Cleland 1976 and the web site, Mush- 
room Expert). Thus, these two Corals appear 
to be a species complex. Evidence for this is 
that C. rugosa is occasionally found with more 
profuse branching and crested branch tips 
(web site Mushroom Expert), while C. cristata 
can sometimes be found in a simple club form 
without crested tips (web site Mykoweb). Also, 
the similar microscopic features, notably spore 
and basidia shape and size, adds weight to the 



Fig. 1 . Clavulina subrugosa - in eucalypt forest litter. Photo by Ed Grey. 
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Fig. 2. Clavulina rugosa - simple form. Photo by Ed Grey. 



Fig. 3. Clavulina rugosa - tufted form. Photo by Ed Grey. 
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Table 1 . Details of the three Clavulina species 



Species 



Clavulina rugosa 

Clavulina cristata 

Clavulina subrugosa 

Habitat 

under conifers and hardwoods 
and heath. 

native forests, woodlands 
Also under conifers 

under eucalypts 
throughout south-east 
Australia 

Habit 

single, gregarious or in clusters 

single, gregarious or 
in clusters 

single or in clusters 

Branches 

smooth to wrinkled, 
white, yellowish with age 

smooth, white, yellowish 
with age 

off-white, greyish 
with age 

Branch Tips 

blunt but occasionally crested 

flattened and crested with 
several sharp points 

rounded, not acute or 
crested 

Spore Print 

white 

white 

white 

Spores 

smooth, sub-globose to broadly 
elliptical with apiculus, 

7-14 x 7.5-12 pm 

smooth, sub-globose with 
apiculus, 

7-11 x 6.5-10 pm 

smooth, broadly ovate 
broadly ellipsoid with 
small apiculus, 

7-9 x 6-7 pm 

Basidia 

clavate, two sterigmata, 
40-85 x 6-9.5 pm 

clavate, two sterigmata, 
40-60 x 6-8 pm 

clavate, two sterigmata, 
50-65 x 7-8.5 pm 

Clamp 

Connections 

present 

present 

present 

Size 

height 40-120 mm, 
width to 15 mm 

height 20-100 mm, 
width 30-100 mm 

height to 85 mm, 
width to 8 mm 

Comments 

unbranched 
or sparingly branched 

sparingly to repeatedly 
branched 

usually simple to 
sparsely branched 


conclusion that the two species may be part of a 
complex (Table 1). 

While we have found C. cristata only in native 
forests, it is reported from the northern hemi- 
sphere associated with conifers. 

The other white club coral fungus that we 
see, Clavulina subrugosa , stands separate from 
the other two species because it is found only 
in eucalypt forests (Fuhrer 2005; web site 
ar.Mycobank), has smaller spores and branch 
tips that are rounded but never crested. 

Details of the three species are given in Table 1 . 
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Occurrences of cooperative breeding in the 
Masked Lapwing Vanellus miles 


The Masked Lapwing Vanellus miles is a com- 
mon ground-nesting shorebird inhabiting 
grasslands, paddocks, rivers, lakes, swamps 
and, tidal mud flats. It is particularly common 
in the urban areas of Phillip Island, Victoria 
(Dann 1981; Marchant and Higgins 1993). The 
Masked Lapwing usually lays between one and 
four eggs (the mean number of eggs per clutch 
of this study was 3.6 ± 1 SD) that hatch after 
31 days. Both sexes incubate eggs, brood young 
and defend the eggs and young. Masked Lap- 
wings produce precocial and nidifugous chicks 
that remain with the adults on defended ter- 
ritories until fledging (Marchant and Higgins 
1993; Thomas 1969). The chicks are able to 
feed themselves within hours of hatching and 
rely on their parents only for protection (alarm 
signals) and warmth (brooding) (Marchant and 
Higgins 1993). 

Here we report three instances of likely co- 
operative breeding of Vanellus miles on Phillip 
Island between 18 July and 13 September 2012. 


Unusually Large Clutches 
Observation 1 

On 18 July 2012 a clutch containing six eggs 
was discovered. Four of the eggs showed a lay- 
ing date around 7 July; these four eggs were sig- 
nificantly darker than the other two eggs. The 
other two much lighter coloured eggs displayed 
a float angle indicating a much more recent lay- 
ing date, around 12 July. This slight but clear 
generational difference in eggs might mean that 
more than one female had laid eggs in this nest. 
We estimated egg age using the flotation meth- 
od. Upon discovery eggs were carefully placed 
in a container of water and the angle at which 
the egg sat in the water column allowed us to es- 
timate egg age using a generalised linear model 
constructed from eggs of known age (Cardilini 
2010; Liebezeit et al. 2007). Three adult lap- 
wings approached the investigator to within 
three metres making an aggressive display (Fig. 
1), and three birds defended this nest on sub- 



Fig. 1 . Three Vanellus miles individuals defending a clutch of six eggs. 
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sequent visits. This is the first time that any of 
the investigators has observed defensive behav- 
iour from more than two adults at a single nest. 
More than 200 nests were monitored during 
2010 - 2012 . 

Observation 2 

On 10 August a clutch containing eight eggs 
was discovered (Fig. 2), again these eggs were 
separated into two distinct laying dates based 
on their estimated age. It was not obvious how 
many parents were responsible for this nest. 

Observation 3 

On 15 August a clutch containing seven eggs 
was discovered. This clutch did not appear to 
have two distinct groups of laying date as the 
approximate egg ages indicated laying dates 
between 27 July and 4 August. Three adult lap- 
wings were observed defending this nest; the 
investigator was swooped by three birds while 
attending the nest. 

Retention of Young on Territory 

On 15 June 2012 a chick of approximately one 
month of age was captured, banded, and flagged 
with a unique identifier placed on the tarsus. On 
21 July the parents of this chick were observed 
to have laid another clutch (of four eggs) while 
the older chick remained with the adults. All 
four of the eggs in this clutch were observed to 
have hatched on 16 July; interestingly the older 
chick still remained with the young brood (Fig. 
3). These birds were last observed on 25 July 
2012. Only one of the young chicks remained; 
however, the older chick still remained with the 
young chick and two adults. 

Although not the first records of nests with 
more than four eggs (see Marchant and Hig- 
gins 1993), these three nests with unusually 
large clutches, and the occurrence of multiple 
generations of young being retained on adult 
territory, provide some evidence of cooperative 
breeding in this species. 
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Arthur Wolfgang Thies 
10 November 1918 - 20 February 2013 



Arthur Thies, who has died at the age of 
94, was elected a member of the Field 
Naturalists Club of Victoria in April 1978. 
Almost immediately he became active in 
the operations of the Club, serving on 
Council in various capacities between 
1978 and 1985. From August 1978 he was 
Correspondence Secretary. He was Hon- 
orary Secretary in June and July 1981, and 
Assistant Honorary Secretary 1984-1985. 

Arthur was born in The Hague, Nether- 
lands, and was a German national when 
he arrived in Australia in 1949; he ap- 
plied to become a naturalised Australian 
in 1954. His working life was spent in 
engineering; in retirement he was able to 
indulge his interests in the natural world, 
and thereafter freely and generously gave 
of his time with a number of related 
organisations. 

Arthurs field of interest was bryophytes, and 
this was an area in which he made significant 
contributions, particularly in relation to moss- 
es. He was an avid collector in his chosen field, 
amassing 994 specimens from eastern Australia 
(the vast majority from Victoria) and Lord 
Howe Island, between March 1978 and March 
2000. All of these specimens are lodged in the 
National Herbarium. 

Arthur was a long-standing member of the 
Victorian National Parks Association, and was 
an outstanding leader of bushwalks for this 
organisation. He was also an Honorary Associ- 
ate with the Royal Botanic Gardens Melbourne 
from 1991 until the end of 2004. Having devel- 
oped a great knowledge of his favorite subject 
Arthur was the natural person to help in the 
National Herbarium’s Bryophyte collection. He 
was able to identify many of the specimens in 
the moss and liverwort collections, and subse- 
quently took on the task of arranging the col- 
lection. 


Photo by Leon Costermans 

Arthur contributed to The Victorian Natural- 
ist over a period of 23 years, from 1978 to 2001. 
In addition to a number of book reviews, he 
was the author of two Contributions regarding 
the mosses of Lord Howe Island, as follows: 

‘Moss collections from Lord Howe Island in the National 
Herbarium of Victoria (MEL)’ 7 he Victorian Naturalist, 
2000, 117 , 110-113. 

(with J Milne) ‘Addendum to Moss collections from Lord 
Howe Island in the National Herbarium of Victoria (MEL)’ 
The Victorian Naturalist, 2001, 118 , 89-92. 

In writing this tribute I have been generously 
assisted by Sheila Houghton, Margaret Cor- 
rick, Pina Milne and Michael Howes, and am 
pleased to thank them all. 


Gary Presland 

40 William Street 
Box Hill, Victoria 3128 
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Australia’s Fossil Heritage: A catalogue of important 
Australian fossil Sites 

Edited by A Cook, J Magee, K Roberts, K Douglas, K O’Callaghan and R Sanderson 
(for The Australian Heritage Council) 

Publisher: CSIRO Publishing, Collingwood, Victoria, 2012. 200 pages, paperback. 

ISBN 9780643101777. RRP$59.95 


This book presents a glimpse into some of the 
most significant palaeontological sites across 
Australia, and outlines the importance of fos- 
sils from these sites to our understanding of the 
evolution of life on Earth. Compiled mostly 
by museum palaeontologists, this is a ready 
reference for iconic fossil sites such as the Pre- 
cambrian Ediacaran early biota locations of the 
Flinders Ranges, South Australia, the Silurian 
Baragwanathia (vascular plant) location from 
near Yea, Victoria, and the Miocene mammal 
sites of the Riversleigh area, Queensland. 

Each chapter focuses on fossil sites from a spe- 
cific Australian state or territory. Within each 
chapter, nine to fifteen sites are discussed. For 
each site, information is included on general lo- 
cation, scientific importance, research potential 
and significance, fossil preservation, and other 
comparable fossil sites within Australia. Also 
included are snippets of information relating 
to the history of discovery and study, and on 
palaeoenvironments and past ecosytems. The 
many interesting photographs and illustrations 
of fossils, and beautiful colour reconstructions 
of ancient biotas, enhance the visualisation of 
Australia’s faunas and floras from deep time. 
Also included are a glossary of terms and a 
diagram of the geological timescale, which are 
useful for the general reader. The ‘references 
and further reading’ list enables the reader to 
access original sources of information. 

This book includes discussion on fossil sites 
that are important to both the biological and 
earth sciences, although there are few sites 
included that highlight the significance of 
micropalaeontological or palynological 
studies to the development of Australia’s 
petroleum industry. Similarly underrepre- 
sented, are sites that highlight the relevance 
of these types of palaeontological studies to 
our understanding of past climates and oce- 


AUSTRALIA'S 

Fossil Heritage 

A Catalogue af Important Australian Fossil Sites 
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anic change. Nonetheless, this book presents 
a carefully considered inventory of Australian 
fossil sites of significant heritage value. 

This is a fascinating general reference book 
on Australian palaeontology somewhat in the 
tradition of Frederick Chapman’s The Book of 
Fossils , (1934, Shakespeare Head Press, Sydney). 
The information and illustrations in this new 
book will engage the specialist palaeontologist 
as well as the general interest reader. I recom- 
mend it to anyone who has an interest in Aus- 
tralian palaeontology and/or natural heritage. 


MarkWarne 

School of Life and Environmental Sciences, 
Deakin University 
221 Burwood Highway 
Burwood, Victoria 3125 
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Plants of Melbourne’s Western Plains: a gardener’s guide 
to the original flora. 

Australian Plants Society, Keilor Plains Group Inc. 

Publisher: APS, Keilor Plains Group Inc., 2012 2nd Edition. 224 pages, paperback, 
colour photographs. ISBN: 9780909830656 RRP $19.95 


Temperate native grasslands are Australia’s 
most endangered ecosystems. So, you’d think 
that people would be really interested in their 
protection, management and cultivation. Well, 
you’d be right — up to a point. Field naturalists, 
indigenous gardening enthusiasts, and bota- 
nists have been very passionate about the flora 
for several decades, yet we continue to lose 
important habitat. And the conclusion has to 
be drawn that native grasslands just don’t sell’ 
when it comes to inspiring a broader audience. 

Plants of Melbourne’s Western Plains might just 
change that. For indigenous plant enthusiasts, it 
is a must-get second edition, produced by the 
Australian Plants Society. They won’t be disap- 
pointed. But if ever there was a book to inspire 
the average city gardener to think about using 
their local plants, I think this is that book. 

This is a superbly produced book that high- 
lights the beauty of the indigenous flora of 
western Melbourne. The photography (often 
patchy in local flora books) is a highlight. As 
I write this review, I have page 4 open. It is my 
favourite image in the book. A detailed, yet 
artistic portrayal of the deep purple flowers of 
Hardenbergia violacea against a backdrop of 
creamy Clematis microphylla flowers. I’d pay 
twenty bucks just to have that image hang- 
ing on the wall of my study. A close second is 
found on page 6 - a close up of Rytidosperma 
duttonianum. A more beautiful photo of a grass 
at anthesis I have never seen. All the photos are 
well-framed, and the quality of the reproduc- 
tion is of the highest order. I can’t help but think 
it makes indigenous plants look very beautiful. 

The book is more than a gardener’s guide to 
the cultivation of the grasslands flora. There are 
excellent cultivation notes on the trees, shrubs, 
grasses, wildflowers and aquatic species of the 
western plains. I am sure that the 20-plus years 
of experience growing these plants by the APS 



means the information is accurate and use- 
ful. Certainly for the species I know it seemed 
spot on. 

But what I found really useful in this book is 
that it takes the time to introduce the reader to 
the landscape. Pages 10-31 cover the natural 
history of the western plains, the geology and 
climate. This gives a fascinating insight into the 
area. Given the rapid suburban expansion west 
of Melbourne, with burgeoning suburbs creep- 
ing over the former grasslands, such informa- 
tion is a timely reminder to readers concerning 
the type of ‘wildness’ that existed. The plains 
grasslands of Victoria, like those of the great 
prairies of the USA, were wild only 200 years 
ago, and we have almost lost that. This book 
does a good job of reminding us. 

Section 2 (pp. 34-65) covers a topic that is 
neglected in many guides of this type: how 
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to actually garden with the plains plants. It 
includes subjects such as growing plants in con- 
tainers, pruning, creating a native grass lawn, 
attracting animals to the garden. In this section, 
there could have been more shots of gardens’ to 
showcase how good these plants can look when 
grown together. This is but a small oversight. 

Section 3 (the bulk of the book) details the 
plants of the western plains and their cultiva- 
tion. This is followed by the Appendices. This 
was a real treasure trove of information. Here 
there was information about indigenous plant 
suppliers (no point getting excited about grow- 
ing these plants if you don’t know where to buy 


them), the vegetation types of the plains and 
where to see them (to get inspiration), what 
plants grow where in the landscape, and some 
suggestions for further reading. 

This book will not only look great on your cof- 
fee table, but is also very useful. And it serves as 
a benchmark for how future indigenous plant- 
ing guides might be written, with attention to 
detail, and a great passion for the flora. 

John Morgan 

Department of Botany, 
La Trobe University, 
Bundoora, Victoria 3083 


The Field Guide to the Birds of Australia: 
the definitive work on bird identification 

by Graham Pizzey and Frank Knight, Edited by Sarah Pizzey 
Publisher: HarperCollins Publishers, 9 edn, 2012. ISBN 9780732291938. RRP $45.00 


The latest edition of Pizzey and Knight’s Field 
Guide to the Birds of Australia is as informative 
as it is attractive. Produced to aid in the iden- 
tification of wild bird species in the field, the 
book provides information and illustrations of 
842 bird species found on the Australian con- 
tinent, its continental islands and its seas. This 
new edition accounts for the latest information 
relating to the taxonomy, distribution and clas- 
sification of Australian birds, meaning 18 spe- 
cies are included in the guide for the first time. 

As with past editions, each species is beauti- 
fully illustrated and accompanied by detailed 
text. The plumage is described of a typical 
adult and differences between males, females 
and juveniles are highlighted and can be com- 
pared back to illustrations for clarification. 
Outstanding markings are italicized and useful 
habits and behavioral features follow, for quick 
recognition in the field. The attention given to 
the differences between similar species is most 
valuable. Habitat, breeding season, voice, nest, 
range and status are described and an updated 
distribution map accompanies the text. Such 
extensive detail means this guide is bigger and 
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heavier than most other guides available. While 
its size might be unappealing for those who like 
to travel light in the field, it is this detail and 
accuracy that sets this book apart from other 
guides. 

There are a number of adjustments that have 
been made to this edition that are intended to 
make the guide more user-friendly. The quick 
reference guide, included for the first time in 
the previous edition, is now spread over twice 
the number of pages and birds are clearly sepa- 
rated by the environments in which they are 
most likely seen. This is a vast improvement, 
and it now serves its purpose of making navi- 
gating to appropriate pages much easier. Simi- 
larly, the addition of illustrations to the family 
introductions in the final pages of the book en- 
hances the section. Amateur bird watchers are 
likely to benefit from these improvements the 
most; the placement of species in taxonomic 
order throughout field guides is not necessarily 
an intuitive arrangement for many. In contrast, 
the helpfulness of the new section for vagrant 
species is questionable. When they were to- 


gether with related species, and labelled as va- 
grants, differences were easy to identify. Now, 
comparison of vagrants with similar species 
requires plenty of page turning. 

The introductory section provides valuable 
information to first time bird watchers, with 
basic tips for using binoculars, description of 
body shapes and parts, explanation of techni- 
cal names, and advice on the best features to 
observe that will help with identification. Yet, 
throughout the whole field guide, it is the illus- 
trations that offer the most. They are enjoyable, 
informative and inspiring for bird enthusiasts 
of all levels of experience. 

This new edition of Pizzey and Knights 
book delivers an outstanding identification 
resource that continues to be my favourite field 
guide for Australian birds. 


Emma Carlos 

School of Life and Environmental Sciences 
Deakin University, 221 Bur wood Hwy 
Burwood, Victoria 3125 


Planting for wildlife: a practical guide to restoring native woodlands 


By Nicola Munro and David Lindenmayer 

Publisher: CSIRO Publishing, Collingwood, Victoria, 2011, 84 pages, 74 figures, 
paperback. ISBN 9780643103122. RRP $39.95. 


This beautifully illustrated and well written 
book focuses on the practical aspects for the 
revegetation of woodlands, with chapters se- 
quentially outlining why it is important to 
revegetate, where to revegetate, what the layout 
and composition of a planting should be, how 
to revegetate, how to maintain and manage a 
planting and how a planting changes over time. 
Each chapter begins with a summary outlining 
the focus of the chapter and the main points, 
and includes boxed text that may tell the tale 
of a success story or provide useful information 
that further explains a term or concept. For 
example, Box 1.4 defines the term ecosystem 
services’ and explains that these can be divided 
into four groups: provisioning services, regulat- 


ing services, supporting services and cultural 
services. Box 2.4 explains what is meant by 
connectivity and why it is an important envi- 
ronmental objective. Box 3.1 discusses the ef- 
fectiveness of windbreaks and why Australian 
native trees such as eucalypts and casuarinas 
are better suited for construction of wind- 
breaks than dense conifers such as cypress. 
Other boxes discuss such topics as: Australia’s 
biodiversity decline, enhancement plantings, 
seed collection, what a weed is, paddock tree 
decline, breeding birds in plantings, and more. 
These boxes ensure the book not only explains 
how to plant for wildlife but provides the infor- 
mation needed to understand the underlying 
ecologic principals as well as the reasoning as 
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to why revegetation and planting for wildlife is 
important. Furthermore, the boxes are interest- 
ing snippets in their own right. 

The introductory chapter discusses the im- 
portance of revegetating the Australian land- 
scape. In keeping with the rest of the book, 
it is user friendly and keeps terminology to a 
minimum, providing a table explaining terms 
widely used in revegetation literature. The ben- 
efits of revegetation are listed comprehensively 
in a table along with an explanation of how this 
is achieved and include improvement of wa- 
ter quality, reduction of salinity, provision of 
habitat for wildlife, and mitigation of climate 
change. The chapter finishes with an explana- 
tion as to why the book was written, with the 
authors stating they ‘felt it was important for 
there to be a short pithy and practical guide 
available that focuses closely on the key aspects 
of revegetation’. They have succeeded! 

The second chapter deals with where to reveg- 
etate at the regional, landscape and farm scale. 
The latter scale received greatest focus, which 
is understandable as it is the landholder who 
makes most of the decisions regarding where to 
revegetate. The importance of targeting existing 
patches of remnant native vegetation for protec- 
tion is highlighted. New plantings can connect 
these patches, enabling support of a wider di- 
versity and larger populations of wildlife as well 
as rendering corridors for wildlife movement. 

Determination of appropriate size, width and 
shape of a planting, which species to plant and 
how dense to make plantings are discussed in 
chapter three. Ecosystem restoration plantings 
have greater biodiversity gains than woodlot 
plantings. Indeed, species of wildlife are at- 
tracted to the former plantings years earlier 
than they are to woodlot plantings. Also, did 
you know that sparse plantings on hilltops sup- 
port many reptile species while dense plantings 
do not? 

Chapter 4 details the different methods to 
establish plantings, where to source plants and 
how to prepare a site. It discusses weed con- 
trol and fencing. Chapter 5 details the ongo- 
ing management of a planting and includes a 
discussion on the significance of retaining dead 
standing or fallen trees and shrubs. These may 
look untidy to some people but are vital for a 



considerable number of birds, reptiles and the 
oft forgotten fungi, bryophytes and insects as 
well as to nutrient cycling. 

Chapter 6 explores the expected changes in a 
planting over time, how this can be enhanced 
to provide for wildlife with further planting 
or erection of nest boxes in lieu of hollows, or 
exclusion of pests such as the European Hon- 
eybee. Were you aware that attaching carpet to 
the roof of a nest box would prevent bees from 
establishing a hive? This wonderful book has 
many gold nuggets of information and is well 
worth buying. 

Finally, each chapter includes a list of 
references, providing readers with a 
resource, should they desire to investigate 
further this important and fascinating topic of 
planting for wildlife. 


Maria Gibson 

School of Life and Environmental Sciences 
Deakin University 
221 Burwood Highway, Vic 3125 
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